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SUMMARY 

The water quality monitoring, which was started at Nanticoke in 
1969, was continued in 1977. Measured parameters did not differ 
much from those reported for the previous years. The area was still 
spatially homogeneous and showed temporal variations. Tests of 
Icmg-term trends (1969-1977) were expanded and included comparison 
with several offshore stations in Lake Erie. Nearshore and offshore 
concentrations for turbidity, chloride and ammonia decreased 
slightly while the sum of nitrates and nitrites increased. Several 
declines in the nearshore values of secchi disc depths, chlorophyll 
a, conductivity, dissolved P and Kjeldahl N were determined. 
Nearshore concentrations of total N and total P did not change 
significantly, but offshore concentrations of total P declined and 
total N increased. Generally the changes are small and their 
absolute values tend to decrease with increasing length of the 
record . 
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lOTRODUCTION 

The continuity of the sampling program is an important feature of 
the Nanticoke project. With nine years of an uninterrupted 
sampling, changes can be detected and the long-term trends can be 
analyzed with more confidence. The large data base also ensures 
that any future changes in the area which can be attributed to the 
direct or indirect influence of the nearshore industrialization will 
be detected . 

SURVEY OPERATION 

The same 10 sampling statiwis as used in previous years were sampled 
eight times in 1977. The sampling station locations are shown in 
Figure 1. Water samples at stations 112, 501, 648, 8lO, 994, 1016 
and lOMi were collected at 1 m below surface and 1 m off the 
bottom. Stations 518, lOtO and 1042 were sampled at mid-depth. As 
before, most of the analyses for the 20 water quality parameters 
monitored were done in the Ministry of Environment's Laboratory in 
Toronto. Temperature and dissolved oxygen were measured in situ. 

ANALYSIS OF DATA 

The individual results of the surveys are listed in Appendix I, 
Tables 1-20. The data for the individual sampling dates and 
individual stations are listed, together with the means and standard 
deviations for the stations and for the dates. The overall mean 
values are summarized in Tables 1 and 2. Most of the standard 
deviations for the station means are larger than the standard 
deviations for the date means, suggesting that there is more 
variation between the individual sampling dates than there is 
between stations on a given date. This statement can be rigorously 
tested by an analysis of variance. The results of a two way 
analysis of variance are shown in Table 3" The between date 
differences are significant for the majority of parameters. The 
only noted exceptions are for the bottom samples of total P, 



filtered reactive P, total Kjeldahl N and phenol concentrations. 
The lack of temporal differences for the bottom samples can be 
attributed to the relative insulation of the bottom waters. Phenol 
data (Appendix 1, Table 20) are not typical as the most common value 
given (0.1 ug/L) is actually the instrument detection limit. The 
significance of the between-date differences confirms what had been 
found in the previous years; that is, that the water chemistry 
parameters change significantly throughout the season. 

The between station differences as given in Table 3 show are 
generally not significant with the single exception of secchi disc 
depth. In this case, the deeper stations (112, 501, 648) show 
larger secchi disc depths than inshore stations. Overall, the 
previous years findings were confirmed and the area is spatially 
homogeneous. 

It had been noted in the previous years that some of the water 
quality parameters measured in the area were changing. These 
changes are very small but could be significant in the long run. As 
the main objective of the Nanticoke project is to determine the 
influence of the industrializaticn of the area on the complete 
ecosystem, this point is important. Other significant questions are 
whether or not the changes are harmful or beneficial, (as for 
example, decrease of conductivity shown in previous year's reports) 
and what are their causes. To study the effect and of changes in 
Lake Erie chemistry in general on the nearshore waters, changes in 
the water quality parameters in the main body of Lake Erie were 
analyzed as well. 

Data obtained by the Canada Centre for Inland Waters (CCIW) on 
annual cruises of Lake Erie were provided for the Lake Erie area 
adjacent to the Nanticoke project station locations. The area was 
limited by latitudes 42*^ 40' 00" and 42° 55' 00" N and 
longitudes 79° 55' 00" to 80° 15' 00" W. Data for each 
parameter collected in this area on each date were averaged to get 
the value for the date. This new data set was then used to perform 
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a trend analysis similar to that carried out for the Nanticoke 
area. The details of the program used in the trend analysis were 
given in the 1976 Nanticoke Water Chemistry report. 

Results of the trend analysis of local and offshore data are shown 
in Table 1 and Figure 2. The results for the regular Nanticoke 
data stations (Figure 1) are marked as local; the CCIW data are 
marked as offshore. The differences between the two areas are most 
evident from Figure 2. In this figure the full circles denote the 
average change in percent of the average value for 1969-1977 per 
year for local statlois, with full lines denoting their 955t 
confidence limits. Similarly the open circles and broken lines are 
average changes and limits of the offshore stations. 

During these nine years the dissolved oxygen changed very little in 
both areas and considering the limits no significant changes have 
happened. The average dissolved oxygen level is at 98.4 percent 
saturation which m^ns that there is no dissolved oxygen problem 
anywhere in the area. During the same time period, the secchi disc 
depth decreased significantly in the nearshore zone by an average of 
about 5. 7 J per year. On the other hand, the secchi disc depth of 
the offshore waters did not change significantly. It is interesting 
to note that at the same time the average turbidity of the nearshore 
waters declined. Of course, the variation of measured turbidities 
is rather high. 

The change in the measured phytoplankton crop at the nearshore 
locations (Figure 2) is not significantly different from zero. 
There is a wide discrepancy between chlorophyll a data at the 
nearshore and offshore areas. The nearshore area concentrations 
averaged 2.13 ug/L while the offshore was higher at 3 •61 ug/L. 
Local chlorophyll a data indicate decreasing trend while the 
offshore values have been varying widely, with changes in a range 
frokm about -9-7 to + 17$ per year. Some of these differences can 
be attributed to the fact that offshore chlorophyll a data are 
limited to the years 1969 to 1976 with no data available for 1971. 
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Annual changes in conductivity were similar in the nearshore and 
offshore stations with an average decline for both areas of 1.0$ per 
year. No significance can be attached to the decline of the 
offshore conductivity because of the large variation in the offshore 
values (see Figure 2). Interestingly, the offshore values averaged 
314.1 uS/cm while the nearshore data averaged 311.6 uS/cm. Whether 
this difference is real or is just a result of different standards 
and calibratiOTi practices is not known. Also interesting is that 
the nearshore decline from 1969 to 1976, as reported in the 1976 
Nanticoke Water Chemistry report was, ^ .2% per year, which is higher 
than the 1.06JI per year reported for the nearshore data in this 
report. It can be seen that the longer data record changed the 
calculated trend to some degree. Average conductivity values for 
the nearshore stations are given below for each year from 1969 to 
1977. 



Year 1969 1970 1971 1972 1973 1974 1975 1976 1977 

Average 325-6 322.0 311-9 322.6 313-0 308.2 299-0 300.9 301-7 

Conductivity 

uS/cm 



It appears that the decrease in conductivity from 1969 to 1975 has 
slowed in recent years and that actually there is a small increase 
in conductivity from 1975 to 1977. Further data should clarify this 
trend . 

It is also interesting to note that the chloride concentrations have 
decreased in both the nearshore and offshore zones. Their decrease, 
which averaged about 3.651 per year, is larger than the change in 
conductivity, suggesting that the long term decline in conductivity 
can be attributed at least partially to the decline in chloride 
concentrations. 



Yearly change in the total phosphorus in the nearshore zone does not 
differ significantly from zero (Figure 2, Table JJ). In contrast to 
this, the total P concentrations in the offshore zone declined by 
1^.8 percent per year on the average. This can be at least 
partially explained by unusually high offshore values of total P 
determined in 1970 and 1971 cruises with only limited numbers of 
samples collected at that time. Also, perhaps due to these few 
samples, the offshore levels averaged 0.024 mg P/L while the 
nearshore data averaged only 0.017 mg P/L. Somewhat different 
results were found for concentrations of dissolved (filtered 
reactive) phosphorus in the nearshore zone, which declined over the 
years by 8.4 percent per year. The offshore trend of dissolved P 
cannot be determined as only data for 1970 and 1971 are available. 

Somewhat different changes were found for nitrogen. The change in 
total nitrogen (total filtered N) of the nearshore zone is not 
significantly different frcxn zero. At the same time, the 
concentrations of total N increased in the offshore zone. However, 
the analysis for the offshore area is not very reliable because the 
number of samples is limited, and there are no data available for 
1969, 1974, 1976 and 1977- Total KJeldahl N, determined only in the 
nearshore area, has declined. There has been a considerable 
increase of nearly 1 1 percent per year in the concentrations of 
nitrate and nitrite in both near and offshore zones. Increases in 
N0~ plus NO" were compensated by a decrease in the 
concentration of amnonia in both zones at the same time. 

Overall , some changes in the water chemistry in the area have been 
detected and quantified but still more work is required to increase 
the confidence of these findings and to find the reasons for these 
changes . 
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C»NaUSIONS 

The 1977 data are generally similar to data collected in 1976. 
Significant Iwjg term trends have been detected for nearshore and 
offshore turbidity, chloride, the sum of nitrate and nitrite, and 
aimonia. Significant changes were also found for nearshore secchi 
disc depths, chlorophyll a, conductivity, dissolved P, total N and 
KJeldahl N. Offshore total P and total N have also changed 
significantly. So far decreases in the measured values are more 
conmon than increases. The exceptions are the increases in total N 
and sum of nitrate and nitrite. 



TABLE 1 
Sumiary of Results, Mean Value per Station, 1977, Nanticoke Water Chemistry 



Stn.No. 


Temp 
OC 


BOD5 

mg/L 


Cond 
liS/cm 


Turb 
FTU 


pH 
SU 


ci- 

fflg/L 


SOi, 
mg/L 


Susp 

Solid 

mg/L 


Diss 

Solid 
mg/L 


Total 

Alk 

mg/L 


Secc 

disc 
m 


D.O. 
satur- 
ation 
% 


Total 
Fe 

mg/L 


Total 

F 

mg/L 


Filt 
Reac 

P 

EDg/L 


Total 

KJeld 

N 

Dg N/L 


Filt 
NO2 
+ NO3 
mg N/L 


Flit 
NH3 
mg N/L 


Chloro 

a 
yg/L 


Phenols 
iig/L 


112 


a 
b 


14.8 
12.2 


0.3 
0.6 


304 
305 


1.0 
1.2 


8.25 
8.12 


20.9 
20.9 


24.8 
24.8 


2.4 
2.6 


197 
198 


96 
96 


3.6 


103 
90 


0.08 
0.13 


0.012 
0.015 


0.003 

0.004 


0.242 
0.361 


0.104 

0.122 


0.009 
0.018 


1.2 


1.0 
1.3 


501 


3 

b 


14.6 
11.9 


0.4 
0.4 


303 
303 


1.1 
1.8 


8.19 

8.11 


20.8 
20.8 


25.1 
25.6 


2.9 

3.1 


197 

197 


96 
96 


3.5 


105 

93 


0.08 
0.10 


0.012 
0.026 


0.003 
0.006 


0.245 
0.253 


0.096 
0.117 


0.010 
0.017 


1.3 


1.2 

1.2 


518 


3 


13.6 


0.5 


305 


6.9 


8.24 


20.6 


25.3 


5.9 


198 


96 


1.8 


115 


0.34 


0.018 


0.004 


0.239 


0.123 


0.013 


2.0 


1.0 


648 


3 

b 


14,9 
13.5 


0.6 

0.4 


303 
303 


1.4 
1.4 


8.26 
6.22 


20.8 
20.9 


24.9 
24.8 


2.2 

2.7 


196 
196 


95 
96 


3.4 


116 
108 


0.14 
0.11 


o.on 

0.012 


0.003 
0.003 


0.251 
0.249 


0.096 
0.102 


0.008 
0.009 


1.5 


1.3 
1.0 


610 


s 
b 


12.6 
10.8 


0.5 
0.4 


305 
304 


5.2 

4.5 


6.20 
8.16 


20.6 
20.8 


25.5 

24.6 


5.8 
5.5 


198 

197 


96 

96 


1.8 


121 
110 


0.36 
0.28 


0.018 
0.019 


0.004 
0.006 


0.281 
0.271 


0.118 
0.116 


0.015 
0.014 


2.0 


1.2 
1.3 


99 <t 


s 
b 


14.0 
12.0 


0.4 
0.4 


304 
305 


1.9 
2.6 


8.09 
8.13 


20.7 
20.8 


24.8 
25.2 


3.8 
3.9 


197 
197 


96 
96 


2.6 


109 
99 


0.14 

0.13 


0.013 
0.017 


0.003 

0.004 


0.246 
0.275 


0.101 
0.109 


0.011 
0.015 


1.5 


2.0 
1.5 


1016 


3 

b 


15.3 
12.7 


0.5 
0.3 


305 
304 


2.4 
4.0 


3.29 
8.24 


20.8 
20.8 


25.0 

24.7 


2.7 

4.5 


197 

197 


96 
96 


2.5 


112 
96 


0.19 
0.22 


0.014 
0.020 


0.003 
0.008 


0.282 
0.283 


0.101 
0.117 


0.010 
0.018 


1.6 


1.8 
1.5 


1040 


s 


14.2 


0.4 


305 


5.8 


8.23 


20.7 


25.3 


6.0 


198 


97 


1.9 


102 


0.40 


0.022 


0.007 


0.298 


0.123 


0.014 


2.1 


1.0 


1041 


9 

b 


13.5 
11.2 


0.4 
0.4 


304 
306 


3.1 
6.5 


8.27 
8.15 


20.9 
20.7 


24.9 
25.0 


4.9 
8.5 


197 
196 


96 
97 


2.0 


111 
97 


0.16 
0.37 


0.018 
0.020 


0.003 
0.007 


0.272 
0.291 


0.105 
0.121 


0.011 
0.019 


2.2 


1.5 
1.2 


1042 


9 


12.4 


0.6 


305 


4.5 


8.27 


20.8 


25.3 


5.5 


198 


98 


1.7 


111 


0.23 


0.024 


0.005 


0.279 


0.113 


0.014 


2.0 


1.2 



s surface samples 
b bottom samples 
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TABLE 2 
Sunmary of Results, Area Mean Value per Date, 1977, Nantlcoke Water Qifflnistry 



~te«« 




Tenp 


BOO5 
fflg/L 


Cond 
tiS/cm 


Turb 
FTO 


pH 
SU 


ci- 

mg/L 


5O4 
ag/L 


Susp 
Solid 

Bg/L 


Diss 

Solid 
mg/L 


Total 

Alk 

fflg/L 


Secc 
disc 
m 


D.O. 
satur- 
ation 
% 


Total 

Fe 

mg/L 


Total 

P 

mg/L 


Filt 
Reac 
P 
mg/L 


Total 

Kjeld 

N 

mg N/L 


Flit 
NO2 

+ NO3 
mg N/L 


Filt 
NH3 
mg N/L 


Chloro 

a 


Phenols 
yg/L 


Apr 20 


a 8.0 
b 6.8 


0.9 
0.8 


315 

314 


1.6 
1.6 


8.26 
8.24 


20.9 
20.9 


26.3 

26.0 


2.1 
2.1 


205 
204 


99 
99 


2.7 


97 
87 


0.05 
0.05 


0.014 
0.016 


0.003 
0.003 


0.261 
0.254 


0.155 
0.168 


0.005 
0.007 


2.5 


1.1 
1.0 


May 24 


9 

b 


13.9 
6.6 


0.4 
0.5 


311 
310 


1.3 
1.2 


8.33 
8.12 


20.9 
20.9 


23.9 
23.6 


1.8 
1.6 


202 
202 


97 
96 


4.4 


118 
104 


0.04 
0.04 


0.005 
0.010 


0.003 
0.004 


0.207 
0.251 


0.123 
0.147 


0.005 
0.009 


1.2 


1.0 
1.0 


June 14 


s 
b 


13.7 
10.8 


- 


310 
309 


: 


- 


20.9 

21.0 


_ 


- 


- 


- 


3.0 


- 


- 


0.008 
0.012 


0.001 
0.002 


0.226 
0.253 


0.108 
0.122 


0.007 
0.011 


1.3 


"* 


July 6 


s 
b 


16.5 

13.6 


- 


305 
306 


2.3 

2.0 


8.09 

7.97 


20.5 
20.5 


24.4 
24.1 


3.2 
3.0 


198 
199 


95 
95 


1.9 


- 


0.11 
0.10 


0.014 
0.028 


0.004 
0.005 


0.251 
0.284 


0.096 
0.104 


0.008 
0.020 


2.0 


1.1 

1.3 


July 26 


s 
b 


18.8 
17.3 


: 


306 
307 


2.1 
2.2 


_ 


20.5 
20.6 


_ 


- 


- 


- 


1.5 


- 


- 


0.017 
0.014 


0.003 
0.003 


0.337 
0.409 


0.087 
0.101 


0.021 
0.029 


1.4 


-■ 


Aug 15 


s 
b 


21.7 

21.6 


0.3 
0.2 


295 
296 


2.4 
2.7 


8.29 
8.25 


21.5 

21.5 


25.1 
25.2 


3.6 
4.0 


192 
193 


94 
94 


2.9 


■-. 


0.12 
0.11 


0.018 
0.017 


0.005 
0.008 


0.220 
0.241 


0.055 
0.059 


0.012 
0.015 


1.3 


1.1 
1.3 


Sapt 29 


s 
b 


17.0 
17.1 


0.5 
0.4 


291 
292 


10.4 
10.0 


8.12 
8.13 


19.8 
20.0 


24.6 
24.6 


6.9 
7.6 


190 
190 


95 

94 


1.7 


- 


0.58 
0.51 


0.033 
0.029 


0.008 
0.011 


0.381 
0.351 


0.112 
0.099 


0.015 
0.014 


1.0 


2.2 

1.9 


Nov 22 


a 
b 


9.5 
8.5 


0.2 
0.2 


301 
300 


3.2 

2.3 


8.24 
8.26 


20.9 
21.0 


25.9 
25.6 


7.4 
8.0 


196 
195 


98 
97 


1.5 


- 


0.36 
0.36 


0.021 
0.020 


0.003 
0.007 


0.224 
0.223 


0.124 
0.117 


0.020 
0.021 


3.3 


1.4 
1.3 



a surface samples 
b bottom samples 
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TABLE 3 
Two-way Analysis of Variance, Nanticoke 1977 







Between 


Dates Difference 


Between 


Stations Difference 


Parameter 


Depth 


Fij 


i 


J 


Significance 
at a 5% level 


Fij 


i 


J 


Significance 


Water Temperature 


s 


192.2 
219.1 


7 
7 


9 
6 


SD 
SD 


0.62 
3.14 


9 
6 


7 
7 


NSD 

NSD 


BOD5 




19.99 
11.51 


7 
7 


9 
6 


SD 
SD 


1.38 
1.37 


9 
6 


7 
7 


NSD 
NSD 


Conductivity 


3 


137.6 
126.9 


7 
7 


9 
6 


SD 
SD 


1.77 

3.31 


9 
6 


7 

7 


NSD 
NSD 


Chloride 




25.0 
35.5 


7 

7 


9 
6 


SD 
SD 


0.65 
1.43 


9 
6 


7 
7 


NSD 
NSD 


Sulphate 


i: 


57.6 
49.9 


7 
7 


9 
6 


SD 
SD 


1.96 
2.30 


9 

6 


7 

7 


NSD 
NSD 


Turbidity 


m 
% 


6.56 
4.35 


7 
7 


9 
6 


SD 
SD 


2.07 
1,ft 


9 
6 


7 
7 


NSD 
NSD 


Secchi Disc Depth 




19.6 


7 


9 


SD 


10.0 


9 


7 


SD 


Suspended solids 


s 
h 


9.53 


7 
7 


9 
6 


SD 
SD 


2.45 
2.26 


9 
6 


7 
7 


NSD 
NSD 


Chlorophyll a 


3 


7.56 


7 


9 


SD 


1.05 


9 


7 


NSD 


Dissolved Oxygen 


3 
b 


79.4 
31.2 


7 
7 


9 
6 


SD 


1.50 
1.25 


9 
6 


7 
7 


NSD 
NSD 


Total P 


n 


12.8 


7 


9 


SD 


2.61 


9 


7 


NSD 




h 


2.12 


7 


6 


NSD 


0.90 


6 


7 


NSD 


Filtered Reactive 
P 


3 

b 


5.45 
2.07 


7 
7 


9 
6 


SD 
NSD 


1.66 
0.82 


9 
6 


7 
7 


NSD 
NSD 



TABLE 3 continued 



Parameter 



Between Dates Difference 



Between Stations Difference 



Depth FiJ 



Significance 

at a 5% level Fij 



j Significance 






Total Kjeldahl N 


S 

b 


19.5 
2.84 


7 
7 


9 

6 


SD 
NSD 


1.73 
1.12 


9 
6 


7 
7 


NSD 
NSD 


Filtered NO2 + NO3 


S 

b 


13.5 
18.0 


7 
7 


9 
6 


SD 

SD 


1.36 

0.94 


9 
6 


7 
7 


NSD 

NSD 


Filtered NH3 


S 


20.6 


7 
7 


9 
6 


SD 
SD 


1.83 
1.99 


9 
6 


7 
7 


NSD 
NSD 


pH 


S 
b 


9.56 
8.85 


7 
7 


9 
6 


SD 
SD 


2.31 
1.43 


9 
6 


7 
7 


NSD 
NSD 


Total alkalinity 


s 

b 


33.5 
23.2 


7 
7 


9 
6 


SD 
SD 


1.09 
0.17 


9 
6 


7 
7 


NSD 
NSD 


Total Fe 




8.00 
5.27 


7 
7 


9 
6 


SD 

SD 


1.49 
1.32 


9 
6 


7 
7 


NSD 
NSD 


Phenols 


s 

b 


3.12 
2.02 


7 
7 


9 
6 


NSD 
NSD 


1.20 
0.64 


9 
6 


7 
7 


NSD 
NSD 



SD - means significant difference 
NSD - means no significant difference 
S - surface samples 
b - bottom samples 



TABLE 4 



Long-Term Changes of the Physical-Chemical Parameters, 
Nanticoke 1969-1977 



Parameter 



Average Value 1969-1977 



Local 



Offshore 



Average Change jt/year 

Local 

Mean Min. Max. 



Offshore 



Mean Min. Max. 



Conductivity yS/cm 

Chloride mg/L 

Total P mg/P/L 

Dissolved P 
(soluble reactive P) 
mg P/L 

Total N mg N/L 

KJeldahl N mg N/L 

Ammonia mg N/L 

Nitrate + Nitrite 
mg N/L 

Nitrate mg N/L 

Nitrite mg N/L 

PH 

Phytoplankton Crop 
ASU/mL 



311.6 + 1.3 3^'i.^'^ + 0.99 -1.06 -0.9 -1.22 -0.99 -2.49 0.52 

23.0+0.3 22.1+0.4 -3.21 -3-67 -2.75 -3.95 -3.01 -4.8l 

0.0171+00010 0.0237 ± 0.0018 -1.40 -3.63 O.83 -14.8 -17.8 -11.8 

0.0052+0.0006 0.0188^+0.0004 -8.42-12.68 -4.16 - _ _ 



0.394 i 0.015 0.2208 + 0.005 
0.294 + 0.010 

0.0269 + 0.0045 0.021?'' + 0.0012 

0.0997 ± 0,0112 0.111° + 0.005 

0.0851° + 0.0126 

0.0042° + 0.0003 

8.23 ± 0.06 8.32® J 0.01 

348.3 ± 37.7 



0.48 


-0.85 


1.80 


-2.35 


-3.59 


-1.10 


-18.6 - 


-24.8 


-12.3 


10.74 


7.12 


14.37 


13.83 


7.52 


20.15 


-2.02 


-5.61 


1.59 


0.07 


-0.18 


0.33 


-0.72 


-4.24 


2.81 



8.31 4.78 11.84 

-8.01 -11.2 -4,83 
11.73 9.28 14.2 



-1.81 -6.27 2.65 



Chlorophyll a ng/L 2.43 ± 0.24 3.54^ ±0.73 -8.33 -4.19 -12.47 3.95 -9.73 17.6 



Significance 
Local Off 



S NS 

S S 

NS S 
S 



NS 

i 

S 
S 



3 

NS 

NS 
NS 



S 
S 



NS 



Trend 



Local Off 



D 

D D 



1 



I 



NS 



11 - 



Table 4 continued 



Parameter 



Dissolved O2 
% saturated 
mg/L 

Turbidity FTU 

Secchi Disc 
Depth m 

Water Level at 
Port Dover m 



Average Value 1969-1977 
Local Offshore 



Average Change ^/year 

Local 



Offshore 



Trend 



98.1 + 2.0 

3.67 + 0.42 
2.85 + 0.22 

174.33 + 0.04 



Mean Min. 



Max. 



Mean 



Min. 



Max. 



Significance 
Local Off Local Off 



10.48 + 0.23 
3.94'= + 0.94 
3.31 + 0.16 



0.08 -1.31 1.48 

-4.27 -8.00 -0.53 
-5.67 -8.42 -2.91 



0.02 0.01 



0.03 



NS 



0.24 


-0.60 


1.07 




NS 




50.8 


34.1 


67.4 


S 


S 


D 


0.53 


-1.66 


2.72 


S 


NS 


D 



m 



a 


- Data 


limited 


to 


1969- 


-1973 


b 


- Data 


limited 


to 


1969- 


.1974 


c 


- Data 


limited 


to 


1969- 


-1975 


d 


- Data 


limited 


to 


1969- 


-1976 


e 


- Data 


limited 


to 


1971- 


-1975 


f 


- Data 


limited 


to 


1970- 


-1971 


g 


- Data 


limited 


to 


1970- 


-1975 



3 - Significant long-term change 
NS - No significant long-term change 
D - Long-term decrease 
I - Long-term increase 
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FIGURE 1 - 


1977 NANTICOKE SAMPLING STATIONS. 
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FIGURE 2 NANTICOKE, LAKE ERIE, LONG TERM CHANGES, 1969-1977 
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APPENDIX I, TABLE 1 , NANTICOKE l<»77 
WATER TEMPERATURE DFG, C 



STATTON DEPTH [ APR 20 MAY 2« JUN 14 JUL 6 JUL 26 AUG 15 SFP i9 NOV 22 1 MEAN ST.DtV, 
M 1 1 
************************************************************************************************** 
112 1,0 1 5,0 15.8 14,1 17,0 19,5 21,3 17, U 9,0 1 14,8 §,«! 
11? 11,0 1 5,0 5,8 6,9 14.8 16.2 21,0 U,c» 9,0 1 12,2 5,84 


501 


1,0 1 
12,0 1 


5. 'J 
5,5 


15,2 
5.5 


12,9 
8,0 


16,7 
11,9 


19.5 

ifc-.a 


21.2 

21.9 


17, i 
17,5 


9,0 
6,5 


14,6 
11,9 


5,«l 
6,06 


518 


3.0 1 


9,0 


12,0 


13,0 


16,5 


19,0 


**** 


17.0 


8.5 


13,6 


«,07 


648 
648 


l.O 1 
7,0 1 


6,0 
6.0 


15,2 
7,9 


14,0 
11,2 


17,0 
15,5 


1^5 
19,5 


21,3 

21.8 


17.1 
17. i 


9,0 
9,0 


14,9 
13,5 


5,16 
5,81 


810 
810 


1,0 1 
8.0 1 


8,5 
7.5 


12,9 
7,6 


15.3 
12. a 


**** 
**** 


**** 
**** 


***A 
**** 


17. i 
17.0 


9,0 
9,5 


12.6 

10,8 


3,82 

3,94 


994 
994 


1,0 1 
7.0 1 


9.5 
9,5 


15,2 
7,2 


13,6 
13,0 


16,0 
12,9 


**** 
**** 


21,2 
21,1 


**** 
**** 


8.5 
8,2 


H,0 
1?,0 


4,64 
5,07 


1016 
1016 


1,0 1 
9.0 1 


9,5 

7,0 


14.5 
6,0 


13.5 

11,0 


17,0 
13,0 


19,0 
17,3 


23,0 
22,0 


l?.l 

ir.i 


8,5 
8,0 


l'5,3 
12.7 


4,82 
5,73 


1040 


3.0 1 


9.5 


10.2 


13.2 


15,2 


18,1 


22,0 


16,9 


8,5 


1 14,2 


a, 72 


104J 
1041 


1,0 1 
9,0 I 


9.5 
7,0 


13,5 

5,6 


13,5 
11,0 


17,0 
13,5 


17,3 


**** 
**** 


16,6 
16,6 


8,0 
7,0 


1 13,5 
1 11,2 


^,93 

4,78 


1042 2,0 1 10,0 15,0 13,5 **** **** **** 16, t> 7,0 1 12,4 3,89 
************************************************************************************************** 
MEAN SURFACFI 8,0 13,9 13,7 16,5 16,8 21,7 1 7 , (^ 8,5 1 14,1 4,46 
BOTTOM 1 6,8 6,6 10,8 13,6 l7,3 21,6 17,1 8,5 1 12,1 5,20 


ST ntv 


SURFACF 1 

ROTTDM 1 


1,95 
1,50 


1.79 
1.03 


0,69 
1,75 


0,65 
1.33 


0.84 
1,35 


0,72 

0.47 


0,19 


0,A2 
0,62 


15,3 
ft * * * 


4,87 
***** 



**** HfANS THAT THP; RfSULT \% NOT AVAUABiF 
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APPENDIX I, TABLE ? , NANTICOHE 1977 
CONDUCTTVITY AT 25 Der..C. JS/CM 



ii 



[ STATION iJtPTH t 
1 M 1 

1 A**************** 

1 \l?- 1.0 1 

» 1 1 a 11.0 1 


APR 20 '^AY 2« JUN la JUL b JUL ib AUG 15 STP ^«i 

******************************************************* 
310. "ilO. 510. 31£|, 305, ?9S, ?^S, 
515. 310. 310, 30«, JIO, 300. 2*iS, 


NOV 22 1 

********** 
30 0, 1 
299, 1 


MfcAK* 3T,DfcV, t 

1 

**************** 1 

iOa, 6.39 1 

305. 6,9i ( 

..... — ..... -. 1 


1 ^^tm^mr^<m^t'm 

1 '-.Tl 


1,0 1 

1 ;\ 1 


310, 
310. 


312, 
510. 


305, 
305. 


303, 
508, 


305, 
306, 


?9S, 
295, 


295, 
293, 


300, 1 
300. 1 


303, 
304, 


6.2/ 1 
6,65 1 

......... 1 


1 5 1 P. 


^.0 


320. 


510, 


310, 


305, 


50 7. 


295, 


290, 


303. 1 


305. 


9,32 1 

......... 1 


t h -1 8 
I 6aB 


7,0 


310. 
310, 


310, 
310, 


310, 
310, 


305. 
505, 


505. 
305. 


295. 
295, 


292, 
293, 


299. 
299. 


iOi, 
iP5. 


7,15 1 
6.91 1 

......... ( 


1 AttoWM^B^uMVI 

1 H 1 v) 
1 K 1 


i.o 

8,0 


31"=;. 

31S, 


310. 
310. 


310, 
510. 


310, 
50S, 


507. 
307, 


295, 
295. 


268, 


30 'J, 
502, 


305. 

50^, 


9,01 1 

P,fl2 1 

......... 1 


1 9Q:j 
1 99J 


1,0 
7.0 


31^, 
51^^. 


3U'. 

310, 


310. 
510, 


305, 

307. 


306, 

505. 


295. 
295. 


290. 
2^5, 


29A. 
299. 


304, 

iO*>, 


8,7/ 1 

7.'J5 1 

......... 1 


1 1^6 
1 I 1 <, 


1,0 


1 3r'C. 
1 31'). 


310. 
MO. 


310, 
310, 


305, 
305, 


507, 
307, 


?95. 
295. 


290. 
290. 


30 0, 
299, 


1 515, 

30a, 


9 . a / 1 

8,49 1 

......... 1 


1 lOiJu 


.v,o 


1 3?0, 


510, 


510, 


305, 


506, 


295, 


290, 


30 a. 


1 505, 


9,2/ 1 

......... 1 


1 10/11 

1 1 n a 1 


1.0 

9,0 


1 31S. 
1 31S, 


312. 
31?. 


310, 
310, 


305, 
307. 


307, 
303, 


295, 
iOO, 


29 0, 
290, 


300, 
302. 


I 3 0a, 

1 iOo, 


«.65 1 
7,9b 1 

......... 1 


1 1 0^1^ ?.o 

1 MFA-. StlRFACK 
1 R n T T (1 "^ 


1 31S. 315. 510, **** 307. 295. 290. 305, 

1 31S. 311. 310, 30S. 306, ?9S. ?^1 . 301, 
( ilti. 510. 5ua, 306, 307. 296. ?9?, 300, 


1 305, 9,6a 1 
***************** 1 

1 ioa, 7,99 1 

1 504, 7,26 I 


1 P.T OhV 


SURTACE 
FinTTHw 


1 a.ot* 
1 ?,<j'j 


1,66 
0,76 


1.S8 
1 .H9 


1,92 
1,^6 


0.92 
1 ,7 f 


o,a 

2,'J'4 


2,51 
2,71 


2.1b 

l,iJl 


t iOM, 

1 A * * * 


7.67 1 
***** 1 



***» "if-.\MS THAT Tm[^ PKSlM T 1^ VHT AvAlli^Lf 



APPENDIX I, TABLE 3 , NANTICDKE 1977 
DISSOLVED SOLIDS H6/L 



STATION OFPTH I APR 20 MAY 2« JUM 14 JUL «> JUL 26 AUC l"? SEP 29 NOV 22 

H ) 

112 1,0 I 202, 202, •*«* 196, **** 192, 192. 195, 

112 11,0 1 205, 202, **** 198, **** 195, 192, 19«, 



511 
501 


1,0 
12.0 


202. 
202. 


202, 
202, 




198, 
202, 




192, 

192, 


192. 

190( 


195, 
195, 




a.sa 


5lfl 


3.0 


208, 


202, 


**AA 


198, 


**** 


192, 


189, 


197, 


19b, 


6,63 


bU6 
ht\B 


1.0 
7,0 


202. 
202, 


202, 
202, 




198, 
198, 




192, 
192, 


190, 
190. 


194, 
194, 


196, 
196, 


5.13 
5.13 


eio 

610 


1.0 
8,0 


205, 
205, 


202, 
202, 




202, 
198, 




192, 
192. 


187, 
137. 


198, 
196, 


196, 
197, 


6,89 
6,56 


99a 
99q 


1.0 
7.0 


205. 
205, 


202, 
202. 




198, 

198, 


**** 


192, 
192, 


189. 
192. 


194, 
194, 


197, 
197, 


6,12 
5,46 


1016 
1016 


1.0 
9.0 


208. 
205, 


202, 
202, 




198, 
196, 


**** 


192, 
192. 


139. 
189, 


195, 
194, 


197, 
197. 


6,92 
6,12 


1040 


3,0 


208, 


202, 


**** 


198, 


**** 


192. 


189, 


198. 


198. 


6,82 


loai 

1041 


1,0 
9,0 


205, 
205, 


202, 
202, 




198, 
198, 




192, 
195, 


189, 
189, 


195, 
196, 


197, 
198, 


6,05 
5,61 



104? 2,0 I 205, 205, **** **** •*** 192, 189, 197. 

MEAN SURFACFI 205, 202, **** 198, ***• 192, 190, 196, 
BnTTOM I 204, 202, **** 199, **** 193, 190, 195, 



MEAN ST.DEV, 
****** **ftftft*ft*A* 

197, 4,58 

198, 5,01 



196, 7,34 
**************** 

197, 5,70 
197, 5,25 



ST DfcV SURFACEI 2,45 0,95 ***** 1,33 ***** 
BOTTOM I 1,46 0,0 ***** 1,51 ***** 



0,0 
1.46 



1,51 
1.77 



1,55 
0,95 



197, 

**** 



5,49 
***** 



**** MfANS THAT THE RESULT 19 MOT AVAlLAHLF 



APPtNOlX I, TABLE H , NAMlCO^t I''/? 
CHLnt^IOE MR/L 



\a 



1 STATION DEPTH i APK ?0 HAY 2^^ 
1********* ************************ 

1 11? i.o 1 21, n ?i.o 
i n^ ii.o 1 2i,n 2 1, J 


JMN la JiJL 6 JUL 26 AH'i IS 

******************************** 

21,0 20,5 20, "j 21, b 
21,0 20, b 21.0 ?-l,b 


SFP d^i NOV i?. 1 

1 

***************** 

20. b 21.0 t 

20, b 21,0 1 


'"EA-'i ST.DE-V, 1 

1 

****************) 

^0,9 0,35 1 

tf . 9 0,52 1 


1 MiKw^wMwwa 

1 ^^J 


1,0 1 


20/5 
2'J,S 


2 0,5 

21,0 


21.0 
21,0 


20. S 
20, b 


20. S 
20.5 


21.5 
21.5 


20,5 

2u,b 


21.0 1 
2J ,0 1 




0,50 1 
0,57 1 


1 w»<*^ww*»« 

1 5ir. 


3,0 1 


?1.0 


21.0 


21.0 


20, b 


20,5 


21,5 


1M,D 


21,0 1 


20.6 


0,9^^ 1 

......... 1 


1 6 a a 
1 b'if. 


1.0 1 

7.CV 1 


21.0 

21,0 


21.0 
21.0 


21,0 
21,0 


20, b 
20. b 


20,5 
21.0 


21.5 
21. b 


20, *> 
2 0.0 


21,0 
21,0 


^0.8 
20,9 


,iio 1 

0,iJa 1 

......... 1 


1 'r'-W. 
1 (ill) 


1.0 1 

H . 1 


21.0 
21.0 


21,0 
21,0 


21,0 
21,0 


20,5 
20,5 


20.5 

20, b 


21.5 
21,5 


lb, 3 
n.5 


21,0 
21,0 


20.6 
20, P 


0,9ti 1 

0.60 1 
......... 1 


1 Q'^.'i 

1 '-? 7 a 


1.0 1 
7.L) i 


20. S 

20. S 


21.0 
21.0 


21.0 
21,0 


20.5 
20,5 


20. b 
20. b 


21. b 
21,5 


20. U 
20.^ 


20,5 
21 ,0 


I 20. r 

f 20, tt 


0,U6 1 

0,U6 ! 

......... 1 


1 I -1 1 r. 

1 I 1 (, 


1.0 1 


21.0 
21.0 


21,0 
21,0 


20. b 
21.0 


20,5 
20.5 


2 0,b 
20,5 


21.5 
21,5 


20.5 
20. y 


21,0 
21.0 


1 20.8 
\ dO.H 


0,57 1 

0.U6 1 

......... 1 


1 nao 


:'..o ! 


21.0 


21,0 


21.0 


?0,5 


20.5 


21,5 


19,0 


21.0 


1 20,7 


0,7b 1 


1 lliJl 

1 lO'tl 


1,0 1 
'^ 1 


21.0 
21.0 


21.5 

20,^; 


21,0 
21,0 


20,5 
20.5 


20,5 
20,5 


21,5 
21. b 


20.0 
19.^ 


21,0 
21,0 


( 20.9 
1 20.7 


0.52 1 

0.59 I 

......... I 


1 M r A \ r, 1 1 R F A C F 1 ? . *? 
t HHTTOM 1 2 LI, 'J 


2'),b 21,0 **** 20, -3 21. b 20, »^ 21,0 

PO.^ 2u,9 20. b- 20.', 21,', 19.0 20,9 
23.9 21.0 20, ii 20,6 21, b 20.1/ 21.0 


1 20, fl 0,a9 1 
***************** 1 
1 20. B 0,57 1 
1 20,8 0,«b 1 


1 ST nrv 


SURFACn 

H n T T '> "■ 1 


0.21 
0.2a 


0,19 


O.t^ 
0.0 


0,0 

0, 


0.0 
0.2 'J 


0,0 
0,i> 


0.7^ 

O.ui 


0,1o 
0.0 


1 20.8 
1 * *** 


0,52 1 
***** 1 



•AAA* ^r.AN'S THAT ThF RL.r.tlLT IS KVl AvA1LA'?lP 



APPDnQIx 1, TABLh S , MAiMTlCGKt IO77 
SULPHATE MG/t 



STATinN nEPT-i 

11? 1,0 

\l?. 11, U 



APR t2ft ^^AY ?.U ,IlJN 1^1 JUL 6 JUL d^- AUG IS ST'' c'Q .vOV ^? 



******************* *************** ***«***«*«*« 
?6,0 'iU,0 **** 24,0 **** ?b,G 2'4,3 2^,5 

**** L'«,^ **** 35,5 ;e'4,y ^5,5 



****************** 

?6.0 ?<4,C 



MEAN ST.ngV, 

**************** 
*Jil,P 0,96 



511 



1.0 



26,0 
26,0 






**** 

* A* A 



?«.5 
^'(.5 



**** 
** ** 



?5.5 

2 5,5 



?«,5 



?5,5 



^S,l 



O.ftb 



S ! '1 



3.0 



?o.^ 



?<J.>1 



** A * 



?<t,5 



**** 



25,5 25, U 



26,0 



2S,\ 



0.<54 



6 'in 



1,0 
7.0 



2b, 
2to,0 



2i.'j 



* *** 

* *** 



?a.5 
2«,C 



** ** 

**** 



25.0 

25.0 



24, J 



25,5 
25,5 



2£».P 



0,7u 
O.Qu 



BIO 

HIO 



l.O 
H.O 



2b, 
25. S 



24.0 
2 5.'.. 



** A* 
*** * 



2h.O 
2^.5 



* * ** 

** ** 



25,5 

25,0 



25, U 
2i,'^ 



2o,5 
'•5.5 



25. S 

2«.^ 



0,«9 



99^ 



1.0 

7.0 



27.0 
27,0 



2iJ.il 
2i.'j 



**** 

A* A A 



24.0 
24,0 



**** 

* A A * 



24.5 

25,5 



2'4,U 

25.^3 



25,5 

25.5 



2^, ft 
2'5.2 



1 .21 
1,25 



ni u 



1.0 

9.0 



27.0 
25.5 



24,0 
25.5 



**** 

** A* 



24,0 



**♦* 
** ** 



25,0 
25.0 



24,3 
24, :3 



25,5 
25,5 



25.0 

ci4.7 



1,1*4 

0,82 



114 



3,0 



26,5 



24,3 



**«* 



24,5 



**** 



25.0 25.0 



26.5 



25.1 



1,04 



1)41 
lOill 



1.0 



26,0 

26.0 



2«,0 
24,0 



**** 
**** 



24,0 
2«.0 



** ** 
**** 



25,0 
25,0 



24, :3 

25, U 



26,0 
26,0 



2'J,Q 
25.0 



0,92 
0,«9 



1042 n.o 

******* A ****** 4* 

MnTTO^ 



26,5 25.5 **** ***» ***« 25,5 24,5 ?6,5 

**************************************************************** 

' - ' ~ 24,4 **** 25,1 24,0 25, y 

24,1 **** 25,2 24,0 25,6 



26,5 
26, C 



25,9 

25.6 



**«* 

*** * 



**************** 
25,1 0,9a 

2", 9 0,90 



>ST i>t-.V 



SKf^FACf 
rtnTTO'-' 



0,4 1 
O.SO 



0.16 

0,2 4 



***** 
***** 



0,6i 
0,35 



***** 
***** 



0,-54 
0.27 






0.19 



25.0 
** ** 



0,92 
***** 



**** M["ANS THAT T iF <*L<5';LT IS ^OT AVAlLABit 
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APPENDIX I, TA9LF 6 , iVANTlCaKt l<»77 
TURBIDITY FTU 



t STATION JEPTH I APR 20 MAY ?4 JUN \ii JUL *» JUL 2<> AUG 15 StfP «Jy r^O*/ ^? 
t J^ I 






1.0 

11. p 



5." 

1.6 



0,b 
U2 



**** 
**«« 



1.2 
0.8 



l.O 
1.5 



l.tt 






0,2 
0.2 



M fc. A N :*.*!•. 

1 .r ' . -^ 

1 ,f • - 



50 1 
Sll 



1.0 
1.^ , 



J, 8 
1,6 



0.8 
1.2 






0,8 
2.2 



1.0 
2,8 






0,0 
0,0 



1.3 
2,t 



1.' 



' ^ • 



■:". I fl 



:5.a 



i.D 



1.2 



**«* 



i.2 



l.« 



i.e 



?a,o 



li,u 



6.' 



6aH 



1,0 

7,0 



1.^ 
1.1 



0.7 
1.2 



**4* 



1,5 

1 ,6 



1.2 

1,0 



1,5 



1.2 

1.2 



2,'> 
2,^ 






.^^ 



I 



« 1 c 



1.0 
B.O 



l.'J 

l.O 



1.0 
1.2 



4 A* A 



l,b 



2.0 

l.O 



2.tt 
•^.2 



22,0 
1H,U 



3,^ 
3.3 



5.? 



^ , O'^ 



9 'J .4 



I 

t 

I ...... 

t 1 ■"* U. 

I 1 ? U- 



1.0 

7.0 



2.1 



1.2 



A A4* 
* A A A 



1.9 

2.'5 



1.'4 
2,u 



1.2 



2.0 



2.H 

3.4 



1.^ 



1 ."J-? 



1.0 
•1.0 



I ,0 



1.2 
1.2 



AAA A 
AAA* 



2,0 
l.b 



2.4 



2. -J 
2,b 



'4.2 



2,9 






1.13 



I n'lO 



3,0 



l.'< 



AAA A 



3.2 



2.U 



3,2 ?b.U 



2,0 



S.P 



P.<»2 



nai 

10 ill 



1.0 

''.0 






2.2 
1.2 



AAA A 

AAA A 



3.6 
3.^ 



2,6 



b,tJ 



B.6 
?7,U 



2.1 
2.0 



3.1 



2.S2 



I 10/12 2,0 

I AAA>^A**4AAAA*** 

I ►"{-A -J auRrAC-. 
I ................ 



l.H 2,S **** AAA* J.b a.fi 13, U 1.6 

***AtA*AA**AA*A*AA*A»AAA**AAA*»A«AA«*»**AAA*A****«AAAA*AAAAAAAAAA 

1,6 1,^ **** 2,3 2,1 2,y 10, ^ 3,2 

1.6 1.2 **** 2.0 2.2 2./ 10, y d,b 



A**iftA«AAA*A*A«AA 

^,2 «.7i 



I F>T i")LV SURKACK 
I HHTTO^ 



0,26 
0.?5 



o,r>? 

0,08 



* * A * A 

A A A A A 



1,06 

0.9a 



t .0(j 
1.12 



1.21 
1 .67 



10. 13 

10. "^6 



1,0 9 



3.5 

A A A A 



a, MS 

A* A A A 



AAA* s'FANS IHAT THE RTBul T IS NOT AVA1LA«l[^ 



APPtNDlX I, TAHLf 7 , NAMTlCClKt 1«>77 
SECCNI DISC DEPTH ^ 



STATTUN DEPTH 1 
M 1 

It? 1,0 1 
Vl^ 11,0 1 


A P Q dO 

3,S 
* * * ♦ 


MAY ?_ii 


J'"- I'J JL.IL ^ JUL dh AUG IS StP d^ \0v 2? 1 me.a,n ST.DtV, 

1 

AAAAAAAAAAA***A*AAA**A*AA*AA*AAAAAAA***AA*A*AAAAAAAA**A*A*AAAAAAAA 

3."» ?.6 i.S a,ti 5,5 ^,£ 1 5, ft l.Oi 

AAAA AAAA AAAA AAAA AAAA AAAA 1 AAAA AAAAA 


"■jTl 


1,0 1 

1 :^ , t 


* I 4 * 


A A A * 
A A A * 


a,0 

AAAA 


AAAA 


3.0 

A A A A 


^.3 

AAAA 


■4,0 
A A « A 


AAAA 


3.S 

AAAA 


1,0<J 
AAAAA 


51P 


:i,o 1 


-\'i 


il.>V 


3,0 


i.o 


i.u 


1.3 


0.:> 


0.9 


l.fl 


1.2'^ 


6 in 


1,0 ' 
7,0 1 


5.B 


b.5 

A A A A 


AAAA 


AAA A 


AAAA 


^.7 

AAAA 


3.'> 

A A * A 


AAAA 


3,^ 

AAAA 


1 ,b6 

A AAA A 


8 J w 

H 1 


1 . 1 
6 . ( 


2.« 

* A i * 


A A A A 


3.^ 

A A A A 


1.3 

AAAA 


l.'j 
AAAA 


1.^ 
AAAA 


0.3 

AAAA 


0,^ 

AAAA 


l.« 

AAAA 


t.2i 

AAAA* 


9'^ J 


I . (v 1 
7.0 1 


?.3 

1 A ** 


'J. 7 

AAA A 


•no 

AAAA 


^.1 
AAA* 


AAA* 


y.o 

AAAA 


AAAA 


1.2 

AAAA 


AAAA 


1.2d 

A* AAA 


1 H. 

inio 


i . 1 
9,0 1 




A A A A 


AAAA 


AAAA 


A* AA 


?,b 

AAAA 


1,3 

AAAA 


AAA* 
A AAA 


AAAA 


1,23 

AAAA * 


loao 


3.0 1 


s.s 


3.3 


i.b 


1.5 


1.0 


1,7 


0,3 


^.'J 


1,9 


0»97 


1 vu 


1,0 1 
°,0 1 


2.7 


3. /I 

A A A A 


2.7 

AAAA 


1,2 

AAAA 


1.0 

**AA 


2,3 

AAAA 


0,/ 

AAAA 


***A 
AAA* 


2,? 

AAA* 


1,03 

AAAAA 


1">M? ?.,0 1 ^.b 

"t A\ SURFACE 1 r\7 
HfiTTO^ 1 ♦*** 


c% ^ P.,'} 1,2 1,0 1,4 , / * A A A 1 1,7 0,7^ 
'^.'t 3,0 1.9 1,5 £,9 1,/ l.S t 2,S 1.56 

AAAA AAAA AAAA AAAA AAAA A AAA AAAA ) AAA* AAAA* 


r.T nr V 


SIIPFACF t 
t-nTTHM 1 


o,sp 

***** 


A A A A A 


0.5b 
AAAAA 


0,9b 
AAAAA 


0.7^ 

AAAAA 


l.ui 

AAAAA 


l,Sd 

AAAAA 


0.70 
AAAA* 


AAAA 


1 ,56 
AAAAA 



AAA '.TAmS T'^/kT Thp PFfiULT IS '^■OT Av'AJLARLt: 



v^^ 
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APPtNDtX I, TAPLE 8 , i^ANTICOKt l*)77 

SUSPtWDEO SOLIDS MQ/l 



STATION DtPTH 

M 
********** ******* 

U ? 1.0 
\\? 11.0 t 


APR ?0 MAY 2A JUN 14 

t*********** A** *********** 

?,n 1,7 **** 


JUL. b JUL lb AUG IS SFP d9 NOV 22 1 MEAN ST.DtV, 1 

t 1 

******************************************************** 1 
1,S **** l.y W b.-i 1 2,4 2, OS 1 
l,H **** 2,3 1,7 5.9 1 2.b I, 6b | 


SOI 


1.0 






**** 
*** A 


3.3 


**** 
**** 


7.1 

2.0 


0,6 


b.4 
8.9 


2,9 


2,66 1 
2,93 1 


s 1 r, 


:^.o 


3.n 


U6 


**«* 


4.4 


**** 


^.0 


13, y 


8,7 


5.9 


4.20 1 


6 4^T 
»S il f'. 


1.0 
7.0 


^.0 


fJ.b 


**** 

**** 


1.7 
2,2 


**** 
**** 


Ub 


l.O 


7.0 

6,0 


2.2 
2.7 


2,3^ 1 
1 .64 1 


til,] 


«ww«wa««»^a 

1,0 

«,o 


r\0 


1.7 


**** 

**** 


't.9 
^.7 


**** 
** ** 


3.4 


13,0 

12. u 


10,0 
^.3 


5.8 


4,71 1 
4, la 1 

• •«•*• — aw 1 


9T:i 
9 T.J 


i.o 

7.0 


5.0 
3.0 


1.7 
1.5 


*** * 
**** 


2,1 
3.5 


**** 
**** 


2,U 

2.6 


3,i 

4.4 


11,0 
a. 7 


3,8 
^9 


3,5b 1 
2, SI 1 


mo 


1.0 
9.0 


1 c\n 

1 ^.0 


1.1 
l.'J 


« ** * 
**** 


2,7 

2.4 


**** 
**** 


2,b 
3.b 


U3 

a. J 


3.0 


2.7 

1 4,b 


1 ,14 1 
5,40 1 




:^.o 


1 ^,o 


1.6 


**** 


b.2 


**** 


^.2 


14. iJ 


tJ.V 


1 6,0 


4,34 1 




UO 
9.0 


1 ^.0 

1 i,0 


1.^ 


**** 

**** 


'3,'J 

S.5 


**** 

**** 


B.fl 


8./ 


6,5 


1 4.9 
1 R.S 


2,69 1 

8,30 1 


Mf-.AN SURFACh 
HiiTTPM 


( 2,0 2,9 **** **** **** ft.U '^.O b,» 

1 2,1 i,a **** 3,2 **** i,b Q,H» 7, a 
1 2,1 l.b **** 3.0 **■** 4,0 ^.o 6,U 


1 b.b 1,13 1 

***************** 1 
1 4.2 3.36 1 
t 4.4 4,26 1 


RT o[:v 


•SURF ACt 
MfiTTU 1 


1 (j.bl 
1 0."^6 


1,^9 
0.41 


***** 
***** 


1.8 
1,22 


***** 
***** 


2,11 


b.ll 
H.3i 


2,24 
1.4^ 


1 «.3 
1 **** 


3,74 1 
***** 1 



**** "(ANS THAI ThF MJ SUl T Uj mot AVAIL.ABLI 



APPLNDIX I, TARLE. 9 , NA^TKJKe 1<)77 
CHLnWOPHYLL A UCi/L 



RTATTTJN DEPTH 
•■I 

11^ 1.0 
W? 11. P 


1 APk ?0 MAY ?A JU^, lU .liJL fe JltL ^ft AUi lb SF P cl«5 NOV 2? 1 HLA^^ ST.HfcV, 
' 1 

t*»A*******AAA*A*****A*A****A****4«»*«***A****A*A*#« ****************************** 

1.0 1,1 J,l 0,7 1,0 1,1 O.V i,o 1 1,2 0,7<J 

AAA* AAAA A AAA AAA* **** ***A AAA* **** | A*** ***** 




1.0 


1.0 

AAA* 


l.l 

AAAA 


J. 'J 
**** 


o.s 

**** 


1.2 

• *** 


*** A 


1.0 

AAA* 


AAAA 


1.-5 

1 AAA* 


0.66 

A**** 


51 H 


1^.0 


'J. 7 


1.2 


1,2 


1,0 


2,1 


1.2 


I. J 


i.i 


2.0 


1,33 


6qH 


i.o 

7,0 


2.1 

AAA* 


1.5 

AAAA 


* A* A 


0,9 

*** A 


1./ 
***» 


l.l 

** * A 


0,0 

* A* A 


3.3 

AAAA 


1.'5 

AAA* 


0,8b 

***** 


f'.lO 


1.0 

H.O 


AAA* 


I." 
AAAA 


AAAA 


1.3 

AAA * 


** ** 


AAAA 


l.c: 

« * A A 


3,6 

AAAA 


2.0 

A* A* 


1.0« 

A *A* A 


99a 


1.0 
7.0 


2.1 

* A A* 


1.\ 
AAAA 


1.^ 

A** A 


0,8 

AAA* 


1.4 
**** 


1.2 

AAAA 


O.H 
AAAA 


AAAA 


1.'5 

AAA* 


0,Ro 
***** 


1 ^ I n 

mo 


1.0 

'?.o 


l.ci 
AAAA 


1.^ 
AAAA 


1,2 

A AAA 


2. 'J 

* A** 


i.s 

AAA* 


1,^ 

* A A A 


0,? 

**« A 


3.0 

*** A 


A*** 


o.fla 
***** 


iridic 


:j.o 


^^.0 


1.3 


1.2 


1.6 


1,1 


l.l 


o.v 


3,7 


2.1 


»,7b 


lOil 1 


1.0 


r.3 

♦ HA* 


1.3 

AAAA 


1.3 

AAA A 


5.7 
**** 


*A** 
**** 


1.2 

A** A 


1,2 

♦ A** 


3.1 

*A A A 


2.2 

A*** 


1,71 

** A** 


H^'^i'' :\C 1 t\o 'J. 7 i./j <i,9 1,^ 1.1 i.b 5, a 1 ?,o l,ai 
MfiAN. SURPACFI t^.S \,^ 1,3 ^,0 l.a l,i l.U 3,5 1 1.7 Li's 

HDTTCV'^ 1 »XA* AAA* AAA* AAAA A*** AAAA AAAA AAA* | **** ***** 


ST i;rv 


SIJRFACF 
►IDTTO" 1 


l.f'b 
AAAA* 


0,i>0 
A A* A A 


0,16 
***** 


***** 


o.^i 
***** 


0.?/J 

*** A A 


***** 


0.31 

*** A A 


1.7 

A A A * 


1.1b 

AAA** 



• AAA MLAMS THAT Tip f^tF-'MT I?, mhT AVAILARlF 



^v 
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APPENUIX 1, TARL^ tO , NANTICOKE l«>77 
niSSOLVED OXYREty t SATURATION 



I STATION DtPTH 
I M 

I II? 11. 



APR ?0 MAY ?.li JUN la JUL b JUL 26 AUG l^ $ZP d^ NOV ^? 

****»****»**#***♦********«*****************************•*«****** 
OH, lift, *«** **♦* ***« **** **** **** 
6 0, 100, *«** kk*k **** *•** 



**** 



**** 



lOi, <J1.2l 



501 
501 



1,0 
12,0 



62. 



117, 
10 5, 






**** 

**** 



**** 












10S» 



17, 6a 

la.fl'? 



10 



3.0 



*»A* 



115, 



**** 



k** k 



**** 



Ak* k 



* *** 



***k 



115, 



***** 






1.0 
7.0 



* Kk* 

* kk* 



116, 



*k** 



k**k 

kkk* 



**** 



*** A 
** * A 






AAA* 
A* * A 



106, 



***** 

***** 



LP 






1.0 



AAA* 

AAA* 



121. 
l\0. 



AAA* 
AAA A 



A A* A 

*A A A 



* AAA 
*A* A 



A A A A 
A A A A 



AAA* 
A AAA 



A A* A 
A A A A 



121. 
110, 



***** 

AAA* A 



99 ^ 

99 :j 



1,0 
7,t> 



99, 



119. 

lOfa. 



A A A A 

AAA* 



A A* A 

A A A A 



A A *# 
AAA* 



* A A A 
A A A A 



A A A A 

A A* A 



A A A A 
A AAA 



109. 
99. 



9,90 



I Mo 



1,0 



102. 

80, 



121. 
lOi. 



AA A A 
A A A A 



AAA* 
AAA A 



AAA* 

*A* A 



A A A A 
A* A A 



A A A A 
AAA* 



AAA* 
A A A A 



112. 
9h. 



15. aa 
10,«»1 



I 



I I il 



I 



3.0 



«9, 



115. 



AAA* 



AAA* 



AAA* 



A A A A 



A AAA 



AAA* 



102. ift.irt 



1041 

loai 



1.0 



10?. 

9(1 , 



119, 
100, 



AAA* 

AAA* 



AAA* 
AAA* 



* A** 
A* A A 



A AAA 
* A* A 



A A A A 

A A A A 



A A A A 
A A A A 



111. 

97, 



12.02 



ID'i? 2,0 

AAAAAAAAAAAAAAA* 

MEAN ITURFACF 

H^TT^^' 



I on. 



IIP. 



AAA* AAAA *A*A AAAA AAAA AAA* 
A**A»**AA*AA»A*A*AA******AA*A*AAAAAAA***AA*AAA*** 
97, IK', AAA* AAAA AAA* AAAA 
07. lOU, A*** AAA* AAA* AAAA 



AAAAAAAAAAAAAAA 
AAA* AAAA 

AAA* AAAA 



UU •».*'o 

A A AAAA *A** AAA AAA A 
109, 11,69 
97, 9,9'3 



I ST Of V 
I 



SURFACK 

flnTTO"^ 



fc.7i 
6,1 



2,16 
3,06 



A A A A A 
A AAA A 



A A*** 

AAA* A 



aaaa* 

A A A A A 



AAA A A 
AAA* A 



A A A A A 
A AAA A 



A A A A A 

A A A A A 



lOa, 

A A A A 



12.37 

A A A A A 



AAA* '•■.h^>■i^ THAT TH(- Wtr-UIT IS NOT A»/A1I ARLf 



APPF.WOIX I, TAHLE 11 , NAnTICUKE 1977 
00D5 MC/L 



•■iTiTTriN DtPTH 
\id 1,0 



APR ?0 MAY 2" JUN Ifl 
1 , ^ 0,8 



JUL 6 Jl'L ^^ AUi> IS SFP t!^ ^ns' ^2 



O.ti 0,? **** *♦** **** 0,5 0,'4 Q ,d 

'■■ f»M *<** *»** **** 0,/^ OjM o,<; 



AAA* 



Mt.AN ST.OtV, 

A*AA**A*A******* 

0,5 O.le 

0.6 O^S-a 



V. ') 1 



1.0 
1 2 , c> 



0,h 
0,a 






*** A 
A A A A 



A A A A 
A A A A 



AAA* 
A A A * 



0,2 



0,4 
O.rs 






n./j 



0.17 

0.1(5 



r. 1 fi 



;^.o 



1.'^ 



0.2 



A A A A 



A A A A 



*A** 



0,d 



U.o 



0,2 



0,5 



n.s<? 






1.0 
7,0 



0,6 



0,? 
O.fa 



AAA* 
AAA* 



AAA A 

A A A A 



A A A A 
AAA* 



0,6 



0,6 






(1,6 

o,y 



o.so 

0,?0 



rt 1 () 



1.0 
0.0 



1.0 

o..> 



0.? 
'J.h 



A A A A 

A A A A 



A A A A 
A A A A 



A AAA 
AAA* 



0,'J 
0.-^ 



O.b 
O.b 



0.^ 



o.s 

0.^ 



0,5i 

o.^u 



99 'J 
9 9:j 



l.O 
7.0 



o.a 



n't 
^.'> 



A A A A 
A A A A 



A A A A 
A A* A 



A A A A 
A A A A 



0.2 
0,2 



O.M 
0,4 



0,2 
0.2 



O.U 

O.iJ 



0,24 
0,26 



i ") 1 6 
1"16 



1.0 
0.0 



U,8 
O.O 



0.'4 
0.2 



A A* A 
A A A A 



A A A A 
A A A A 



A AAA 
A* A A 



0,2 
0.2 



0, 3 

0.'^ 



0,b 
0,2 



o.s 

0.3 



0,22 
O.lfi 



lO'lO 



:^.o 



o.t* 



0.'* 



AAA A 



AAA A 



A A A A 



0,2 



0,*^ 



0,2 



O.a 



0.2a 



lOai 

loai 



1.0 

«>,o 



0,H 
O.H 



O.'l 
0.') 



AA A A 
AAA A 



AAA A 

A A A A 



A AAA 
A A A A 



0.2 

0.2 



0,0 
0,4 



0,2 
0,2 



0.<J 



0,2b 
0,2a 



i^'\? t?.0 

AAA«AAAA«AAAAAAA 

^£^h SUWFACr 

ROTTO*^ 



l,n O.H AAAA AAAA AAAA Q.U 0,'-« 0,2 
AAAAAAAAAAAAAA*AAAAAAAA«AAAAAAAA*AAAAAAAAAAAAAAAAAAA*AAAAAAAAAAA 
(1,9 0.'4 AAAA AAA* AA** 0,5 U,3 0,2 
0,P 0,^ AAAA AAAA AAAA IJ,d 0,4 0,2 



0.6 O.^i 
AAAAAAAAAAAAAAAA 
0,5 0,31 



RT Df-V 



ROTTf'M 



0.29 



0,18 
0,19 



A A A A A 
A A A A A 



A A A A A 
A A A A A 



A A A A A 

A A AAA 



0,19 
0,00 



0,10 
o,0t> 



0,15 
0.00 



0,41 

AAAA 



0,?9 

A A A A A 



AAAA •^tiAMS T'-tAl J^b: (^(^MT IS NOT iVAUA«li: 



APPtNOlX Ir TABLE 1? , -^ANTlCOKt 1977 
TOTAL P '^G/L 



77llul7"rPl"''Vp7lo HAY 2a JUN 1« JUL 6 JUL 26 AUli 15 SEP ^9 NOV 2? I MtAN ST.DEV. 



I 



1 »i? 10 10 012 0.003 O.OOfe Cf.OU 0,011 0,009 0,020 0,021 I ^'^^t « «,^j 

I tl' llio . ?:21a S;ol' O.OtO oIoiT O'.OIH 0,020 0.017 0,01. • llUl^^lHL 



•>1t 



'V7'7'"]1"''1'IqI o.ooe o.ooh 0.015 0.017 o.OJb o.oli 1 0,012 o.ooao 

,1:1 \ l':,\, dImI 0,009 O.OR^ O.Oll 0.017 O.Oll 0,0«/ _^_0.«f^_^ ''^^^^ 



,02ft6 



'-. 1 H 



I 0.0 



V" 0.002 0,009 O.Oia O.OM O.Olb O.O^M 0,02J I 0.018 



0,Ol5ti 



hH& 1,0 I 1,0 IS 

hap 7,0 I n.oi'j 



0,002 

0.010 



0,005 
0,006 



0,009 
O.Ot.' 



0,<HU 
0.010 



y .015 

0,010 



iJ.Olo 
O.OIU 



0,014 I o.nii n,005i 

0,020 I 0.012 0,00^9 






81»} 



I I T on :).ooi 0.009 o,oi7 0.017 o.o2'4 o.o'jo 

hIo t oioia 0,006 O.QU 0,020 0,017 0.02i O.O'I^ 



0,015 I 0.018 0,01 lie 

0,019 1 0.019 O.0107 



99.^ 
994 



1 I T.Oia 0,00b 0,007 0,012 O.OH 0,012 0,021 
7;o I 0.015 'noil 0,ul7 0.023 0,010 0,010 0,025 



0.020 I 0,013 0,005a 
0,015 t 0,017 O.OOSi 



1 "I ! -J 
IOHj 



1 I 0,015 D,005 0,009 O.Oia 0.026 0,015 0,01'' 
9.0 I 0,017 :).C.l2 0.0)8 0,017 0.015 ^i.02S O.O'Jj 



0.013 I O.ftlti 0.00^4 

O.OU t 0,020 I). 009a 



l"7Z 3:o"ro";r"oIa,5 0.011 0.022 0,016 U.02a O.OS. 0,024 . l^^^J^ J^l^lll 



l"iai 

lTi4l 



1.0 I 0.012 0,005 0,010 0.016 0.J23 0,0?9 
9,0 I 0,025 0,009 0,u09 0,019 0,019 0.009 



0.039 0,013 I 0,018 0,0105 
0,057 0,013 I 0.020 U.Olfel 



I 

I 1 tl 2 

I 

I 

I 



,0 I O.Olti 0,00^1 0,009 



***** 



A***.A****A**A***** ********* ********************* 

MFA.M SURFACEI O.OU 0,'»05 0.008 0,01a 

HHTTPM I 0,01b 0,010 0,012 0,02H 



0,019 <J,017 0,Qa5 0,059 I 0,02a 0.0201 

************************************************** 
017 0.01b 0,033 0,0?l I O.OU 0,0U3 
a 014 O.OW 0,02'' O,02li I O.OIS 0.0137 



I 



ST "lEV SURFACt I O.OOia 0.003a 0,0018 0,00^3 
H (1 T T '^ I . 'I h 0,0023 0.00^1 0,0270 



00^7 0,0061 O.Olhl 0,0139 ( 0,017 0,0123 
0,0039 0.0061 0.0181 0,0121 I ***** ****** 



^^^4 vitA-^^S fnAT T.^F rttr.llLT I '"^ ^^T AVARAHIT 



APPt^DtX I, TABLF M , NANTICOKt 1<)77 
FUTF»EO RLACTIVE P MG/L 



STATION OtPTH 1 
M 1 

112 1.0 I 
U? 11,0 


APR iO ^'AY ?« Ji)^ la JUL. 6 Ji'L dh Al!5 1^ 3FP ^9 r,0^f i«? 1 

1 

0.0C3 0,002 0,001 0,005 0,002 'J,005> o,oo:> 0,O0S 1 
O.OOd 0,00/J 0,00? O,00h O.OOa 0.006 0,00b o,oo<e 


MtAN ST.PtV, 1 

AAA*A*A*A*A«ft***| 
0,003 0,001b 1 

0,0oU 0,0019 1 


'■:> 1 


1.0 
12,0 


1,00 J 
^,00.? 


0,00b 

n.oo'i 


0,002 
0,003 


0,005 

o.ooa 


0.005 
0.00 3 


0.00/ 
0,006 


0,001 
0,001 


0,002 
0,024 


0,003 
0,0u6 


— 1 
o,002l 1 
0,0kj75 1 

K — KB — WW 1 


5ie 


3,0 


0,002 


0,002 


O.uOl 


0,0 OiJ 


0,002 


0,001 


0,01 / 


0,ooa 


o.ooa 


0,0 05 3 1 


6iiB 


1,0 
7,0 


:),0 0t! 

l,00ti 


0,001 
0,003 


0,001 
0,001 


0,005 
O.OOi* 


0,003 
, > 


0,00 7 
0,009 


0,00*: 
0,0 02 


0,002 
0,002 


0,005 
0,0o5 


0,0019 t 
0,0025 1 


hlO 
HIO 


1.0 
H.Ct 


1,003 
, (.' 


D,';02 
O.OOi 


0,001 
0.001 


0.0 0<J 
O.OOti 


0,003 
0.003 


0,003 
0.01b 


0,010 

0,01*4 


0,002 
0,0 02 


o,ooa 
0.0a6 


o,0oa8 1 

0,0056 1 


99J 

9V^ 


1.0 
7.0 


0,00^ 
0,0 0.^ 


0,0 OS 
O.OO'i 


0,001 
0,kj02 


0,006 


0.00 5 
0.003 


, a 

0.0 Ob 


0,0 0c: 
, '4 


0,002 
0,002 


0.0u5 

O.oou 


0,00 la 1 
O.OOIB 1 


1016 
1016 


1.0 
9,0 


0,00? 
0.OC3 


0,001 
0,005 


0,002 
o,ooa 


0,0 02 
0,00b 


0.0 oa 
0,00a 


O.OOi* 
(1,007 


a,oO'4 

0,05/ 


0.002 
0.003 


0,005 
0,008 


0,0012 1 
0,0117 1 


{'ino 


3.0 


:).ooi 


0,0 06 


0,001 


0,00^ 


0,003 


0,0 0V 


0,0? 1 


0,00b 


1 0,007 


0,0062 1 


ir»ai 

100 1 


1,0 
'?,0 


1 0,002 
1 0,009 


0,002 

0.005 


0,002 
0,001 


o,ooa 

0,003 


0.005 

0,00a 


0,003 
0,000 


O.OOto 
0,014 


0,001 
0,015 


1 0.PO5 
t 0,0u7 


0,0016 1 

n,ooa9 1 


lOii? 2,0 

kEAm 3URFACt 
RHTTOM 


I :),ooj o.ocj 0,001 ****A 0,00a o,oob o,oii coon 

1 0,005 0,005 0,001 0,00<t O.OOi 0,00b 0,00o 0,00i 
1 0,003 0.00*1 0,002 0,005 O.OOJS 0.008 O.Oli 0,007 


1 0,0 OS 0,00 51 1 

k******A*«»«*A*** 1 

I 0,00« 0,0034 1 
1 0,00*i O.OOfeO 1 


RT ntv 


SuRFACh 
KnTTG^ 


1 0.0009 
) 0.0026 


0,0020 
O.OOOtJ 


0,0005 
0,0012 


0,0009 
0,0012 


0.0007 
0,0005 


0,0023 
0.0032 


0,007^4 
0,0l2o 


0,0017 
0,008 (J 


1 O.ooa 

1 * * *«* 


0,00il7 1 

AAA A* A 1 



AAA* ^[•A''l3 THAT ThF Rf-SULT IS KQ^ AVAILABLE 



• _ _^ ,',«,! u ^ ,» » "^ ■• - 



APPEtgOTX I, TABLE M , mANTICUKE 1077 
TOTAL KJEIDAHL ^ hq m/l 



8TATTn\ OfPT'^ 

n? 1,0 
lU 11,0 



APR ,?0 MAY ?^ JUN la JUL fr JUL 26) AuG IS 3f- P (J^ SHy ^2 



0,180 0,200 0,2tiO 0.260 0,250 0,S<Su 0,220 

0,550 0,220 0,290 l.OlO 0,2no 0,31v; 0,2i'0 



'),2'5n 



MtAM sT.ntv, 

*4A*****A« ****** 

0,?«2 0,0b«2 

0.3ol O.a&Sb 



y.0 1 

'-ill 



1,0 
1?,0 



i,a«o 
n.2?5 



0,200 
0,260 



0,300 
0,230 



0,210 
0,290 



0.260 
0.2S0 



0,220 
0,2^0 



0.320 
0,31u 



0,210 
0,210 



0,?uS 
0,2b3 



o.Oiiaz 
0,033b 



ilR 



3,0 



0.2«;o 0,210 0,210 0,260 O.iOo 0,02b 0,M5y 0,230 



0.239 0.1121 



6aa 



7,0 



0.20=1 
0,2il^ 



0,210 
0,210 



0.200 
0,210 



0,250 

Q,2feO 



0,320 
0.330 



0.250 
0,220 



0,360 
0,29u 



0,210 

0,230 



0,2bl 

o,2a9 



0,0b60 
0,042o 






1,0 

fl . 



0,290 
1,270 



0,25 



0,210 
0.c:50 



0,2H0 
0.290 



0.3S0 
0.300 



0,2^0 
0,250 



0,^20 
0,360 



0,220 
0,220 



0,281 
0.2n 



0.0720 
O.Ob?tt 



99J 
Q9a 



1,0 
7.0 



3,2SC 
0,260 



0,210 

0.26.1 



0,1B0 
0.300 



0.23C 

o,2ec 



o,^«o 

.300 



0,250 
0,230 



0,560 
0,3'30 



0,230 
0,220 



0,2^6 
0,2?S 



0,05a2 
0,0H21 



ni6 

1016 



l.O 

9.0 






:>,loo 

0,25 



0,260 
0,360 



0,260 
0,2BC 



,'■}'* <j 
. 3 I y 



0,210 
U.2S0 



0,350 

o,3au 



0,220 

o,2ao 



0,28? 
0.263 



0.1132 

O.Oaflb 



1 ? i| 



3.0 



0,3IS 0,2^0 0,300 0,300 0,3ao 0,270 0,39y 0,220 



0,298 fi.0b50 



I /I J 
lOMj 



1.0 
9.0 



0,2SO 
0,300 



a. ICO 

. 2 « 



0,220 
0,22 



0,250 
0,300 



0,370 
0,3ft0 



0.290 
0.210 



o,aoo 

0,'t6u 



0,22 
0,220 



0.2^2 
0.291 



0.0767 

0.0'*2b 



■\o 



loa?- , 

ME A "J SMRFACE 

HfiTTOM 



0.2fc0 0,210 0,1B0 ***** 0,350 0,2S0 0,«au 0,2^0 

******************* A ******************************************** 

0,261 0,207 0,226 0,2^iJ 0.357 0,220 U,3B1 0,2?a 

0,2b<l 0,2*51 0,2S3 0.2H« 0.^09 0.2ai 0,3bl 0,223 



0.2^9 0,0(586 

**************** 

0.265 O.O/ilb 

0,2tt3 0,1120 



ST OF:V 



SUWFACf-; 

HnTTO^ 



0,a25ii 0.02«1 0,0«50 0,0276 0.0O12 0,07?l O.O^^lb 0,01^3 
0.02S9 0.0309 0,0bb9 0.0127 0,2673 0,025fJ O.Obai O.OO^Jb 



0,272 0,0920 
***** ****** 



**** Mf'ANJi ^i^AT T-f f^[\<^,':LT IS ^^T AVAlLAHlE 



APPENDIX I, TABLF 15 , NAMICOKE 1977 
ULTkREH N02*wp5 mg N/l 



STATirj'-. DEPTH 1 AP« ?0 mAY ?.U JU^ 1« JLiL 6 »IUL 2^ AUG 15 SFH d'* wOv 2? 1 HLAs ST.rtV. 
M 1 1 

11? l.O 1 0,195 0,110 0,1?0 0,09b 0,070 0,050 0,07o 0,130 1 0,10'J O,0aiJ9 
U? U.O 1 0,190 0,155 0,1<<5 0,095 O.UO 0,090 0,07i^ 0,120 1 0,122 (l,0i9a 


511 1,0 ) 0,195 0,105 0,090 0,095 0,070 0,050 0,06t; 0,112 1 0,09*, n.045i 
5<11 1?,0 1 a,19S n,155 0,125 0,125 0,115 0,050 O.O^u 0,110 1 0.U7 (i,0a7U 


5lR 5,0 1 0.130 0,120 0,110 0,105 0.095 0,060 0,200 0,U5 ( 0,121 0,0<*2ti 


^i»S 1,0 1 9.1«C 0,110 0,110 0,095 0,075 0,050 0,0^5 0,110 1 0,096 O.OaiO 
fcfti 7,0 t 0,185 0,115 0,115 0,090 0,080 0,050 O.QiiO 0,120 1 0.102 0,0«75 


RIO 1,0 t 0,U(n 0,U'5 0,115 0,100 0,09o 0,050 0,l«5 0,iaj 1 O.Ue O,0a0l 
HIO e.:\ 1 0,150 0,1^0 0.115 0.095 O.O^o 0.050 0,15j 0,I3u 1 0.116 0,0i57 


99-1 1,0 1 D,lor 0,l«0 0,095 0.105 0.090 O.OhO 0,07u O.JlO 1 O.lOl 0,0291 
99il 7,0 1 0,155 0,no 0.115 O.llO 0,110 0.0^0 0,l0o 0,110 1 0.1u9 '^,0228 

1016 1,0 1 0,liJ5 0,110 0,115 0,04^ 0,09u 0,050 0.07^ O.llU 1 0.101 C.OiJl 
1016 9,0 t 0,150 :),160 0.110 0.105 0,105 0.050 0,12i> 0,110 1 0,117 0,OJla 


iOilO 3,0 f O.liJn 0,iao 0,115 0,095 0.0^5 0,050 0,210 0,1^0 1 0,125 0,0^69 


lOai 9,0 1 1.170 0,155 0,110 0,105 O.lOO 0,0*>0 0,1«5 0,120 1 0,121 0.0i52 


H'l? r,0 1 O.lub 0,110 0,100 ***** O.lOu 0,075 0,l?v 0.120 1 0,U5 0,0 211 

HFAiM SURFACfel 0,155 0,i;^3 0,108 0,09b 0,087 0,055 , It «i , 1 2'4 1 O.luB 0,017«4 
►iOTTDM 1 0,lbe 0,1^7 0,122 0,10a 0,101 0,059 0,09V 0,1U 1 0,115 O.Oiho 


ST DfV SURFACE 10, 02iie 0,0l21 0,0100 0,007« 0,0116 0.0062 0,0610 0,0177 1 n,Ul 0,0i7l 
RriTTOM 10.0212 0,0119 0,0122 O.OllB 0.0l?5 O,0laf> 0,r)Uf\i 0,007(i I ***** ****** 



■***» lEAMS THAT THE RPSuLT IS NOT AVAILARLF 



APPl-KDIX I, TABLE' 16 , NAMirOKt l9/r 



'■1 
** ************** 
II? 1,0 

11? 11,0 



APk ^0 MAY a^ J"^ l^J JUL fe JUL ?6 Aiji^ IS Sf-P <:9 ^.nv 2? 

O.OCiJ D.aP'l 0,006 (/,006 0,01a 'J.Ol^ 0,01«J 0,016 

T.OO^ D.Oia 0,016 O.OIH O.OaH O.OIti 0,010 o,a?o 



■^fc A.' 



%J 



■t^ , 



0,009 ii.OOUo ' 

, I ft u , 1 5 i ' 



^01 
S'>1 



1.0 
K'.O 



I.OOu 

D.ooa 



0,0 06 
, I 'i 



, 1 'I 
0,012 



0,010 
0,010 



0,014 
0.05« 



0.010 

'J . u 1 ? 



0,00o 
0,000 



, 1 1> 
a,02<i 



o.oin 
0.017 



1 ' , u y 4 
o.OlO'J 



'31R 



3,0 



:),004 :),00'i 0,004 0,01b 0.02U 0,DOa 0.02O 0,01H 



0,0n J.OOQl 



646 



l.O 

7,0 



1,00? 

1,00? 



, 'i 
, ') 8 



0,004 
0.004 



0,004 
0,006 



o,ou 

0,Oiy 



y , n 1 £ 

0,01? 



O.OOo 
0,00b 



0,0?0 
0,0?? 



0.008 
0,009 



0,0061 

0.0061 



6 1 lu 

ejc 



1.0 

a.o 



0,(i1? 
'),0C« 



0,006 
,006 



0,U06 

0,004 



0,014 
0,014 



0.022 

. ? 'J 



0,016 

, 1 y 



0,0?'^ 
0,0?M 



, 1 M 

0.0?0 



0.015 
0.014 



0.0067 

O.OortO 



994 
99 4 



1.0 

7,0 



0,00i* 
'),OCa 



3,ooe 

0,006 



O.OOiJ 
0,014 



0,0 06 
0,026 



0,02u 

, -^ u 



0.014 

0,01? 



O.OOO 

0.010 



0,0 ?() 
, ? (1 



o.oii 

o.ois 



'1,0091 
0.0u9i 



niCi 

1016 



1.0 
9.0 



1,004 0,00? 0,010 0,00? 0,020 y.oio 

0.00? 0,006 0,0?4 0,016 0,034 U,0l4 



0,006 0,0 ?4 
0,020 0,0?6 



0,010 (I.OUBI 
O.OIB O.OlOb 



1 n c 



3,0 



0,004 0,004 0,006 0.012 0,026 0,01? 0,02b 0,01tt 



0,0l« 0,00fl6 



104 1 
lf>4 1 



1.0 
9.0 



!),00« 
0,026 



D,00? 
, 'J 6 



0,006 
0,006 



0.0 0^ 
0,0?b 



0,050 
, Ti 



, B 

o.oia 



0,010 
0,02f 



0,02? 
0,016 



0,011 
0.019 



0,0100 
0,009o 



■\o 



104? 

*,tkHi.*.*.-i;*lt)f)ek1H* 

MEAN SURFACE 

BOTTOM' 



0,00« 0.006 0.004 ***** 0.03? U,0l6 Q.Olb 0,020 

************************************* ********A*****AAA********** 

0,00'j 0,00':, 0,007 0,00G 0,021 0,01? 0,01i> 0.020 

0.007 0,009 0,011 0,020 0,029 O.Olb . 1 '^ 0,021 



O.OH 0.0104 

AAA************* 

0,011 0.0U77 
O.Oih 0,0099 



ST Df;v SURFACE 
I fi r) T T I] M 



0,0027 0.0019 0,0033 0.00^9 0,0067 0,00?9 0,00Bo 0,0053 
0.009S 0.0036 0.007W 0,0086 O,0U9 0,0030 0,007^* 0,0030 



0.013 0,0OB9 
***** ****** 



AAA* MEAMS THAT ThF. RESULT I? ^OT AVAILARLF 



APPENDIX I, TABLF- 17 , NA%TIC0KE l^Jl 
PH AT LAB 



STATTO'J DEPTH 

11^ I.O 

II? 11,0 



APH BO ■'AY P.ti JUh. [ti JUL fe JliL i^h AUo IS i[:P d^ >triv /!? 

B.IO fi,37 *ik** 6,21 ***» H.'^'j ♦**» 'V,?i 

8,07 6,06 **** e,0« **** B.U H.Iw 6, "id 



a.ds j.n 1 

0,1^ j,0<»<* 






1.0 



e,in 

8.10 



ft,?? 

H.0 9 



** ** 



B,OM 
7,Rb 



1c**tr 



B.?9 



R,l> 
* * * * 



H,?^ 
^.^J^ 



H, 1 ! 



. 1 ^£^ 



'-, 1 8 



3,0 



e.3a o,i? 



**** 



8,05 



• *** 



b^if H . 1 5 



n,i3 



ti,^ij 



o,iu 



0*4 8 



1.0 

7.0 



ft, 114 
H,1S 



H,5l 
R.18 



* A** 



R.23 
B.15 



*** * 















0,07 / 

J. no 



BIO 



1.0 
".0 



H,30 
H,3i 



fi.io 



* AAA 

* A A A 



6.07 



A * A A 
A * A A 






7,n-j 

B.c>U 






6, 1'5 



0, lau 



94 :i 



1.0 
7.0 



P., 30 
H.3a 



A.c'9 



A A A A 
A A* A 



7,7H 

7.71 



A* A A 

A A A A 



h ,0h 



7.'Jo 

«.1M 






6,0<5 
«,14 



Q . 1 ^ 7 



m,6 

1016 



1.0 
9.0 



«,3S 



9, 'JO 
H.dO 



A* A A 

AAA A 



B,?0 



AA AA 
AA AA 



H.3 3 



* A A A 



»^,1'J 
9. Id 






u,10'V 



IIUO 



3,0 



R,31 



6 . £■ 



A A A A 



P. 05 



** A A 



B,?'? 



M,1Si 



a, 56 



6,^3 



O.IOH 



1141 

U'U 



1.0 
9.0 



fl,3h 

fi,31 



8.50 
B, 10 



AAA A 
A A A A 



R.lrt 
7,'>8 



A A A A 

A* * A 



H,H4 






8.?(i 



B,^7 
tt,15 



0,l?S 



A*A*AAAAAAA**AAA 

HHTTny 



P.?'- 



A A A A 



b.36 



f^.li 8,?/ 



.,_ 8,50 AAAA AAA* 
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